[Abstract] The marine beta-glucan laminarin is an abundant storage polysaccharide in microalgae. High production rates and rapid digestion by heterotrophic bacteria turn laminarin into an ideal carbon and energy source, and it is therefore a key player in the marine carbon cycle. As a main storage glucan laminarin also plays a central role in the energy metabolism of the microalgae (Percival and Ross, 1951; Myklestad, 1974; Painter, 1983) . We take advantage of enzymes that digest laminarin selectively and can thereby quantify only this polysaccharide in environmental samples. These enzymes hydrolyze laminarin into glucose and oligosaccharides, which are measured with a standard reducing sugar assay to obtain the laminarin concentration. Prior to this assay, the three enzymes need to be produced via heterologous expression and purification. The assay can be used to monitor laminarin concentrations in environmental microalgae, which were concentrated from seawater by filtering, or in samples derived from algal lab cultures.
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12. Inject the entire supernatant of the lysis onto the column. If the solution is too viscous, it needs to be diluted up to a volume of 50 ml using IMAC buffer A. Discard the flow that comes off the column.
13. Wash the column with 15 CVs IMAC buffer A. Discard the flow that comes off the column.
14. Elute the protein in a total number of 5 CVs of a continuous linear gradient from IMAC buffer A to IMAC buffer B (see Recipes). Collect the flow that comes off the column in thirty 1 ml fractions.
15. For FbGH17A only: Add 50 µl of the reducing agent DTT (0.5 mg/ml) to each fraction immediately after the elution to prevent oxidation of the protein.
16. Pool fraction 6 to 30 (if there is a UV detector, take only the samples corresponding to the major peak). Keep the protein on ice.
17. The IMAC column has to be cleaned after each purification according to the manufacturer's instruction.
www.bio-protocol.org/e2666 18. Assemble an ultrafiltration stirred cell together with a respective 10 kDa membrane.
(alternatively, a centrifugation concentrator can be used, see Note 2).
19. Concentrate the protein solution in the ultrafiltration chamber at 4 °C or on ice down to a volume of ≤ 1.5 ml.
20. Centrifuge the protein solution for 20 min at 13,000 x g and 4 °C, to remove the precipitated, inactive protein.
21. Transfer supernatant into a fresh tube and discard the pellet. Keep the protein on ice.
22. The following use of a desalting column removes the imidazole. The procedure followed the manufacturer's instructions and can be performed by using an FPLC system or a syringe at RT and a flow rate of 5 ml/min. ; MW: molecular weight in Da; b: light path length in cm.
Note: The success of overexpression (Steps B1-B3), lysis (Steps B4-B8), IMAC (Steps B9-B17), concentration (Steps B18-B21) and desalting (Steps B22-B27) can be verified by SDS-
Polyacrylamide gel electrophoresis (He, 2011) . 
Dilute the proteins in MOPS buffer

PAHBAH working reagent
Prepare a fresh 9:1 mixture of PAHBAH reagent B and PAHBAH reagent A Can be used for several hours, but needs to be kept on ice
